1* Introduction* The Bergman kernel function k D (z, t) of a domain D in C
n plays important roles in the theory of biholomorphic mappings because of its biholomorphic relative in variance (see (15)).
Lu Qi-Keng [10] It is known that in general multiply connected schlicht domains do not satisfy the Lu Qi-Keng conjecture ( [11] Theorems 1, 3; [12] Example). But in the case of simply connected schlicht domains in C n (n ^ 2) it seems that we have no example which does not satisfy the conjecture. In C it is easily seen by the Riemann's mapping theorem that any simply connected schlicht domain satisfies the conjecture.
In § 2 we shall show that any bounded complete circular domain satisfies the Lu Qi-Keng conjecture, and by using this result extend the following proposition of Bell [1] , which is recently proved: , of a schlicht domain in C n (i) a biholomorphism if f(z) is holomorphic and the Jacobian J f {z) Φ 0 in D> i.e., both / and the inverse f~λ are holomorphic and / is locally one-to-one (one-to-one in the sense of Riemann regions (see [3] , p. 117)), (ii) an isomorphism if f(z) is biholomorphic and globally one-to-one (both D and f(D) are schlicht domain in C n ), and (iii) an automorphism if f(z) is an isomorphism of D onto itself, respectively.
In § 3 we treat the representative domain introduced by S. Bergman [2] as a canonical domain of the biholomorphic equivalent class of a bounded schlicht domain in C n corresponding to the unit disc in C in the Riemann's mapping theorem. The function which maps a domain D onto the representative domain of the biholomorphic equivalent class of D is called the representative function of D (see (10) ). In general the representative function w = w(z) of D with respect to a fixed point z 0 e D is singular at any point z e {z e D \ k D (z, z 0 ) -0} and further is not locally one-to-one at any point ze{zeD\ Jacobian J w (z) = 0}. In these cases the representative domain does not belong to the biholomorphic equivalent class of D> and this weaken the representativity of the representative domain of the biholomorphic equivalent class of D.
We shall prove that the representative function of any bounded complete circular domain D with respect to z o e D is biholomorphic, and that in the case of homogeneous bounded complete circular domains the representative function is an isomorphism. We give an example in the case of Cartan domains. Finally, we treat the two sorts of ra-representative domains of Maschler [7] and Kato [4] or Kikuchi [5] and give an example in the case of a unit disc.
The author wishes to express his gratitude to Professor S. Ozaki for helpful discussions to this paper. [10] , [11] , [12] 
REMARK 2. A bounded complete circular domain D with center at ί 0 is a Bergman minimal domain with the same center (see [6] ). Therefore, k D fa t) satisfies the Lu Qi-Keng conjecture at F = F o , for a domain D is a Bergman minimal domain with center at t 0 if and only if 6] ) .
LEMMA 2. Let D be a bounded complete circular domain with center at the origin, then Ω Δ -D, that is, k D fa t) Φ 0 for (z, t) e Δ x D*, where Δ is an arbitrary compact subset of D.
Proof. It is easily seen that D is starlike with respect to the origin (see Fuks [3] In the case of circular domains with center at the origin, by the Cartan's theorem, the Bergman kernel function k D (z, t) of D has the form
where z k -z x x z, the symbol x denotes the Kronecker product 410 S. MATSUURA here and after, and A k is a 1 x n k constant coefficient matrix and
: homogeneous polynomial of degree k and Φ Q = A o : nonzero constant) is a complete orthonormal system of the Hubert space of square integrable holomorphic functions on D.
As ω e dΩj n D and ω ί Ω Δ , we have XώeΩ^ = {t\te Ω Δ } for all X G [0, 1). Let us consider a point Xώ in place of τ in the proof of Lemma 1 and \JT=i } U λ {z % ) to be an open covering of Δ corresponding to Xώ. As we may take 1 -λ (0 < λ < 1) as small as we need, there exists λ 0 e (0, 1) such that X 0 o) e Ω Δ and ζ/λ 0 e Uφii) for some i, because ζ (a critical point in A for ω) belongs to ΪT^fe) Π Δ for some i and U λQ (Zi) is open. By Remark 1, for this λ 0 k D (ζ/X Qf X o ώ) Φ 0 holds. On the other hand, using the idea of D. Bell [1] , we have by (3)
which is contradictory. This completes the proof. Proof. In the proof of the BelΓs proposition it is essential that a domain D is a Lu Qi-Keng domain and a complete circular one. From Theorem 1 D is a Lu Qi-Keng domain. Therefore, by using the same procedure of the proof of the BelΓs proposition, for any bounded complete circular domain the result is obtained.
THEOREM 1. Any bounded complete circular domain with center at the origin is a Lu
3* Biholomorphicity of representative functions* For convenience, first we note some notations and differential formulas. I k shows the identity matrix of order k (k: positive integer), and the symbol * denotes the transposed conjugate, d/dz and d/dz* denote the differential operators:
Let holomorphic functions A, B, and b of several complex variables z = \z l9 , z n ) and z = *&, , z») be (k x I), (I x m) and (n x 1) matrices, respectively. Then the following differential formulas can be ascertained: Hence for a bounded complete circular domain D with center at the origin det T D (z, 0) = det T D (0, 0) Φ 0 (precisely > 0) for zeD.
LEMMA 3. Let D be a bounded complete circular domain with center at the origin, then A = {t e D | det T D (z, t) Φ § for zeΔ) , where Δ is an arbitrary compact subset of D, is an open set.
Proof. From (11), by calculations we have
t) . (13) shows that det T D (z, t) is holomorphic with respect to (z, t) e D x D*, because by Theorem 1 D is a Lu Qi-Keng demain, namely, k D (z, t) Φ 0 in ΰx D*. On the other hand, det T Ό (z, 0) = det 2^(0, 0)>0 for zeD.
Thus, by a proof similar to the proof of Lemma 1, we have the result. LEMMA 
Let D be a bounded complete circular domain with center at the origin, then Λ -D, that is, det T D (z, t) Φ 0 for (z, t) e D x D*.
Proof. By the matrix differentiations (6) and (7) 
which shows that the representative function (10) under the initial conditions (9) is locally one-to-one in D. On the other hand, Theorem 1 shows that (10) 
where D is a bounded schlicht domain in C n , X(z) is a biholomorphism and E denotes the image manifold of D under X(z) ([2] ). [4] , [13] . When m is equal to 1, (21) and (22) 
The 2-representative function (23) (see [4] , [5] ) is holomorphic in D with respect to an arbitrary point z o eD, but is not locally one-to-one for any z 0 in 1/2 < \z 0 1 < 1, because at such
The Maschler's 2-representative function (21) (for m = 2) of a unit disc with respect to 2 0 e -D is given by (24) w
( [4] ). It is easily seen that (24) is meromorphic for any z 0 in 1/2 < I z 0 1 < 1. And further (24) is not in general locally one-to-one, because The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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